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9. Monthly List of Russian Accessions, Library of Congress, February 1953, Unclassified. 
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FAL'GLV, N.N., otv. red.; VILESOV, Ye.N., red.; ZSNKOVA, ViAey 
ned.; MAKASEVICH, K.G., reé.; CHERKASCY, +.A., reds; 
FAL'GOVA, Z.N., Ted. 

oe mene ~~ 
[Glaciological research in Kazakhstan] Gliatsioloziche- 
skie issledovaniia v Kazakhstane. Alma-Ata, Nauka. : 
No... 1965. 189 p. (MINA 1931) 


1. Akadeniya nauk Kazakhskoy SSK, Alma-Ata, Sektor ftzi- 
cheskoy georprafii. 
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GALUZO, Petr Grigor'yevich; DUBROVSKIY, S.M., doktor istor.nauk, 
prof., red.3 PAL'GOVA, Z.N., red. 


{Agrarian relations in southern Kazakhstan in 1867-1914] 
Agrarnye otnosheniia na IUge Kazakhstana v 1867-1914 gg. 
Alma-Ata, Nauka, 1965. 344 p. (MIRA 18:4) 
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1. General'nyy direktor Tlegrafnogo agentstva SSSR, 
(Photography, Journalistic) 
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AUTHOR: Neuymin, A. D.; Pal'guyev, 5S. F. ‘Strekalovskiy, V. N.; Burov, G. V. 
TITLE: Investigation of the structural components and electrical conductivity and ite 
nature in the systems ZrO2-CaO-NiO and ZrOz-CaO-Fe20, 


SOURCE: AN SSSR. Ural'skiy filial. Institut elektrokhimil, Trudy*, no. 4, 1963. 
Elektrokhimiya rasplavlenny*kh solevy*kh i tverdy*kh elektrolitov, 83-90 


TOPIC TAGS: refractory oxide, electric ceramic, zirconium dioxide, calcium oxide, 
nickel oxides, NiO, iron oxides, Fe sub 20 sub 3, ternary oxide mixture, ZrO sub 
2-CaO-NiO system, ZrO sub 2-CaO-Fe sub 20 sub 3 system, metal oxide system, electro- 
lytic cell, solid electrolyte 


ABSTRACT: Maintaining the relation Zr20:CaO = 85:15, the structure and electrical con- 
ductivity have been studied in a series of oxide mixtures of the above systems. X-ray 
examinations combined with phase chemical analysis were applied in the study of the 
structure and a "Ural 1" computer was used to calculate the interplane distances and 
lattice parameters. The conductivity was measured with an alternating current bridge at 
a frequency of 3000 cps. Its nature was studied by the emf method. The procedures are 
given in detail in Trudy* Instituta Elektrokhimii UFAN SSSR, no. 1, 1960, 111;no 2, 1961, 


Cord 1/2 


APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0012388 


"APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R001238: 
z — —_ —e a ee 5 : 4 77 ie Tiel 


o 4 3 7. cae Sy eee oe ere ; tide wn Saee : ‘ : Se 5 lft fh siibeyy deed 


ACCESSION NR: AT4008735 


no, 3, 1962, 133 and in DAN SSSR, 1960, 134, 1138. It was found that NiO is only siigntly 
soluble in mixtures of ZrOg-CaQ and solid solutions form when FegO, 1s added. iren ions 
place themselves partly in the intersections, ani partly in the interspaces of tue cure 
lattice of a solid solution, The conductivity of tie mixture decreases Monotonousiy and 
remains practically of a purely ionic nature as the Ni coutent increases up to 30 mai “a. 

in a wide temperature range. FeyO.,-additions up to 6 mol % cause no noticeable decrease 
in conductivity and do not affect its nature. Greater Fe,O3-additions enhance the electron 
component of conductivity. Orig. art. has: 5 figures, 2 tables and 4 formulas. 


ASSOCIATION: Institut elektrokhimii, Ural'skiy filial AN SSSR (Electrochemical institute, 
Urals Branch, AN SSSR) 


SUBMITTED: 060 DATE ACQ: 25Jan64 ENCL: 006 


SUB CODE: GC,SS NO REF SOV: 011 OTHER: 013 
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ad.Xhim, 26, 50-4 '53. 
(MURA 6:2) 


Dependence of the quality of cathodi 
of iwpurities in the electrolyte. Zhor.Prikl 


(Ca 47 no.14:6794 '53) 


1, Cheom.-Met,Inst., Ural Branch Acad. Sci. U.5S.S.R., Sverdlovsk. 
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26 no. 1, 1953 
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9. Monthly List of Russian Accessions, Library of Congress, May 1958, Unciess 
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SMIRNOV ,M.V.; PAL'GUYEV,S.F.; IVANOVSKIY,b.Ye. 


A chlorine-coated graphite electrode for comparing fused chloride 
Gata. Zhur.fiz.khim.29 no.5:772-777 My'55- (MLRA 8:12) 


1. Ural'skiy filial Akademii nank SSSR., Laboratoriya elektro- 


khimii, Sverdlovsk 
(Blectrodes) (Chlorides) 
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137- 1958-2-2646 


Translation from. Referativnyy zhurnal, Metallurgly4: jae, Ne oa poh4 (USSR! 
AUTHORS: Smirnov, M.V.,_Pali guyev: s.F., Volchenkova, Z.S.- 
prey ren re Ee eee din CORE 


in Salt Melts Containing Titanium (O 


TITLE: The State of the Oxygen 
solevykh rasplavakh soderzhashchikh titan) 


sostoyanil kisloroda v 
PERIODICAL: Izv. Vost. fil. AN SSSR, 1957, Nr 3, PP 94-101 


ABSTRACT. On the basis of experimental data on the electrolysis of 
fluoridechloride melts con 4+ it was shown that the effect 
nsoluble 


of the atmospheric O2 withi 
dioxide led to the formation 


which when discharged at the cathode 

s of the lowest Ti oxides. 

als 1.3-1-4 volts more posi- 
ate metallic Ti. and 2.2- 2-3 
te an alkali 


Ti203 + type, 
formed crystalline precipitate 
oxides were precipitated with potenti 
tive than the potential used to segreg 
volts more positive than the potential used to segrega 
metal. Tests were made to clarify the nature of the processes 

which take place at the cathode and at 4 carbon anode when electro- 
lysis occurs with small current densities. It was found that the 


Card 1/2 reduction of Tit? to the lowes! valences at the cathode was 
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The State of the Oxygen in Salt Melts Containing Titanium 


accompanied by the discharge of oxy-cations with the formation of 
precipitates of the lowest Ti oxides At the anode, simultaneously 
with the oxidation of the lowest-valence Ti, an electrochemica! 
reaction took place with the oxy-cations adsorbed on the carbon 


Tio? + 1/2 C-2e = Ti’ (melt) + 1/2CO, . Chlorination re- 
actions involving the particles of TiO,» T1,03. and TiO suspended 
in the melt were also possible. The anode potential during these 
processes was ff 0.4 volts more negative than the potential! of a 


chlorine electrode. 
N.P. 


1. Fluoride melts--Zlectrolysis 2. Chloride melts--"lectrolysis 
2, Oxygen—Determination 
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Translation from: Referativnyy zhurnal. Khimiya, 1959, Nr 13, p 4a (UOGK 


AUTHORS : 


TITLE: 


PERIODICAL: 


ABSTRACT: 


Smirnov, M.V., Ivanovskiy, L,Ye,, Fal'guyev, S.F., Volchenko, 2.5., 
Yushina, L,D. 
4\ 


The emf-Method for Studying the Thermodynamics of Some Reactions at 
High Temperatures 


Tr. in-ta khimii, Ural'skiy filial AS USSR, 1958, Nr 2, pp 143 - 151 


In the electrolysis of fused chloride baths COo is separated on the 
anodes prepared from an intimate mixture of oxides and carbon and the 
ions of the corresponding metals pass into the electrolyte. The oxide- 
carbon electrodes of thorium, calcium, beryllium, etc. in equilibrium 
are reversible in relation to their ions being in the electrolyte. 
This permits to utilize them by the emf-method for elucidating the 
thermodynamics of reactions, in which oxides and carbon take part at 
high temperatures, The equilibrium potentials of the electrodes are 
determined by the activity of the ions of the corresponding metais in 
the electrolyte and by the CO, pressure over them according to the 
electrode reaction MAO, + n/2e - Qne 7? 2M" + (fusion) + n/2CCo, 
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The emf-Method for Studying the Thermodynamics of Some Reactions at High Temperatures 


const + (RT/n) Flnagn + (RT/4F) InPco,. They do not depend on the molar ratio of CG 
and carbon. By measuring emf the changes can be found in the isobaric potential A ”, 
in the entalpy MH and entropy MS of the corresponding reactions of chlorination 
On, + n/2c + nClo = 2MCl, (smelt) + n/2CO0o. Oxide-carbon electrodes in combination 
with metal electrodes made it possible to study the thermodynamics of the interaction 
of the fused chlorides of thorium, beryllium and calcium with the chlorides of the 
alkali metals. For determining the decomposition tension of the fused chlorides of 
higher valencies a method has been developed permitting to measure the value of the 
decomposition tension of P1Clo and ThCl, The change in the thermodynamic parameter” 
has been calculated for the reaction Th (solid) + 2Clo (gas) = ThCly (liquid), AZ= 
= 2.772 - 561-1074 T. Based on the emf of the cell Th! ThCloll KCl, ThCiy | Clo 
it has been found for the decomposition tension of ThClo; E = 3.27 - eee =k T, 


MZ = 150,900 + 49.7T cal/mole. For the reaction ThCl, (liquid) + Th (solid) = 

= 2ThCl, (liquid), QZ = - 23,000 + 23.8T cal/mole ThCly. The thermodynamics of ‘he 
formation of alloys of thorium with zinc has been studied. For the reaction of re- 
ducing ThOs by carbon to metal AZ = 20,000 - 77.5T cal/mole. 


A. Zolotarevskiy 
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Translation from: Referativnyy zhurnai, Khimiya, 1959, Nr i4, p 31& (Usk) 


AUTHORS: Pal'guyev, S,.F., Voichenkova, 2.5. _ 
4 
TITLE: The Problem of a Solid Electrolyte for Fuel Elements 


! 


PERIODICAL: Tr. in-ta khimii, Ural'skiy fii, AS USSR, 1958, Ne 2, pp 142 - 2 


ABSTRACT: A method of preparation has been described and results are cited cf 
measurements of the eiectric corductivity of solid electrolytes for fu. 
elements; a) O.K. Davtyan's electrolyte and its individual components 
(NapCO3, calcined monazite); b!} 4 series of mixtuces of oxidea on “re 
base of zirconium dioxide: 60 moiar $ ZrOp + 40 molar % leo. " 
molar & Zr05 + 33.3 molar % Lao03; 3Zr0p + 27eC5 + 1U weignt ¢ °: 
measurenents of electric conductivity were carrted out by tne tmbedar: 
bridge method at a frequency of 1,000 cycles, The cireutt permitted +4 
determination of the resistance with an accuracy of 1 - 16K, depend ty 
on the value of the measured resistance, The oie abe diced WAS MeSsurAd 
in a range of temperature from room temperature to 1,00.° Tre activa’ 

Card 1/2 erergies were calculated from the curve of the electri: Anti yas, ter 
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The Problem of a Solid Electrolyte for “uel Elements S0V/81 -5.9-14-50212 
1/T (T is the absolute temperature) for sections with different Slopes. rhe pasi=s 


of the obtained data assumptions are made concerning the character of the electric con- 
ductivity of oxide systems, There are 30 references. . 
a 


Fl Lukovtsev 
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Translated from: Referativnyy Zhurnal Fizika, 1959, Nr 8, p 168 (USSR, 


AUTHORS : Volchenkova, Z.S., Pal'guyev, S.F. 


TITLE: The Temperature Dependence of the Electrical Conductivity of Nickel 
and Chromium Oxides 


PERIODICAL: Tr. In-ta khimii, Ural'skly fil.-AN SSSR, 1958, Nr 2, pp 21-&" 
ABSTRACT: The temperature denpendence of the electrical conductivity (5) of 


polyorystalline samples of Ni0 and prey sintered at 1,550°C, was 
Cc” Gwas mensured by means of 


studied in the interval of 150 to 900 
the contact method with the aid of an alternating current bridge at a 
frequency of 1 kc. Contact resistances did not affect the temperature 
dependence of 6. It was established that 6 for NiO, unlike Crob3, in- 
creases sharply with an increase in the quantity of adsorbed oxygen, 
while the activation energy of the conductivity of Nil, measured on 
rectilinear sections, decreases. In the case of ae the activation 
e 


energy of 6 falls with an increase in temperature. absence of ionic 
conductivity under the conditions of the experiment was established by 
means of a chemical analysis of the areas near the electrodes. 

Card 1/1 E. Yenikeyev 
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SMIRNOV, MVaz PAL'GUYBV, S.P;; KRASHOV, Yu.N. 
Tie behavior of carbon dioxide calcium electrodes during slectrolysis 


: 322226=233 F '58. 
fused chlorides, Zhur, prikl, khim, 31 no.2 22 ; 
(Electrodes, Carbon) (Hlectrolysis) (Chlorides) (MIRA 11:5) 
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AUTHORS! Pal'gayev; S. Fe» AlLyaMovskly> s. I-, Volchenkovas 
TITLE: Inveatige tion of the Phave Components of the System Seu, 2rd, 
3 3 3 


PERIODICAL: Zhurnal necrganicnheskoy khimii, 1959, Yol 4, Nr aU 
pp 2571 - 2575 (jest) 


ABSTRACT! This is 4 report on the structure and the ceramic proper’ - 78 
of the system Ce0,-2r0 _ The samples were prepared from 2.%- 
tures of pure oxiGes - fhe spectroscopically determined content 
of impurities in the initial substances is given 1” tadle 

The powders were pressed, a binding agent (natural rabyer 

in benzene) being used for samples with more than 8Q+ ZrC> T:. 
samples were then sintered and X-ray investigated with copper 
K -radiation (powder camera of type RKD and invertina camera 
of type KROS )- Besides, the density, color and linear snrinkin 
(Fig 2) in sintering were getermined. Taodle 2 gives the of%- 
mical composition. the phase composition, the latiice cons’ al 
and the color of the samples - aA solid solution wits o4a0t2 
lattice develops between 0 and 50 molj ZrO, 3 monociine’ 
phase exists between Q and 10 mol% CeO5, 8 tetragonal phase 

at 70 mol 2r02- Figure * shows that ‘fe lattice price 
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Investigation of the Phase Vonponeris of the Syste SOV Test Oe Es 
Ce0,-2r0, 
linearly with the compesition and exhibits statisticaliy 
distributea lattice aefects which are probably sit.uatea : 
the lattice points .ctcupied by the ceSt- and 0°" icns Tn 
samples with 70 mci? ZrO have the greatest harcness; eee 
shrinking 2xnhiti'ts a mininum at 20-25 mol% ZrO,; whe samr.es 
with 10-2C uwclw Zrcd. are most intensely colore A vigor .s 
interactiin t-tweern the ‘we components seems te tase piace 4 
this range jevetwe-n ‘GC and 20 moly ZrC>) THis -Trterats 29% 


cannot te deterzi:ned ty K-ray investigation. it sn-aic on #- 
ever, ce ume manit@.-> in the electric properties, Tiare are 


2 figares. 2 ‘ari-. «uni 2 rererences. 
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AUTHOR: Pal! guyey, 32 Fo. 
TITLE: On the Nature cf the Conductivity cf 
PERIODICAL: Zhurnal fiz. eneskoy khimii, 175 ?, 


(1gsR) 


ABSTRACT: Although sodiun carbonate 
examined. In the present cae 


jonas (TNS) in solid 


gasecus electrolysis y;roducts ef 
current) was 
The measurement results 
froz 0,50 ‘400°C) to 1.00 
ig a cation conductor at 


Vol 


(I) was measured 
to the method deacribud {n reference 7. Also, 
(I)fwith reference 
Jetermined at various tea; eratures © 
‘Table 1) show that the 7° 
(600.-650°°) 
temperatures cf 6CC° oun 
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Nr Ao THOR HO 


fT) ig used, alone cr an "2 
as a flux. its electroconductivity (EC) hos so far 
the transfer m.cther 


at g0°-650°C ater! 
/ 


tog 


4 


f.e. tat 3 
C - 


fev) 


F 2 Ce . S, oor Soe awa 
investigation reau.ts {Table 2) repariing the at’ ¥. “enviene7 


sag yield shcw that the yield in anv7is electriiysis prstucts 

of {Y> sorregrend to Faraday's .as at ee mac me Es 

since the yield falis 690%) as the ter,;eratl:2 - loweral 

(460 CO) “his suegests that at temperatures es aes tee a 
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SOV/20-125-6-79,6% 
Pal'guyev, S. F., Karpachevy S. Vo, Yushina, LD, 


7? 
i 


An Electrochemical Chain With a Solid Slectrolyte 


Pag Ne ey Eee 


Doklady Akademii nauk SSSR, 1253, Vol 
(USSR) 


The authors investigated the temperature je;enience of the crec- 
tromotive force of the chain Ag/ABEL. 0) 441 OF in the region 


25-421°. The electrochemical cell consisted of ;ressed 22.) 
bromide, to the one end of which a silver wire ani tc TE. See 
a carbon rod is attached. The entire cell was in a crouine 
atmosphere. Figure 1 gives the measured emf of the cell in 
pendence on temperature. The values between 110 arj g21° lie 
on a straight line, for which an emrirical equation -s se‘ uj- 
Extrapolation to the melting point 434° of the Ag®r «ives am 
emf of 0.8033 v, which is in good agreement with the Values 
given in reference 5 for liquid Az®r (0.4056 vy, confiras 
the correctness of measurenents,and points out that esas 
AgBr electric conductivity near melting ;oint nag ienit 7. 
acter. The occurrence of electron conductivity in a 75 
atmosphere is proven by the fact that the fon transfer nirte 
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an Electrochemical Thain with a Solid Electrolyte BOY gee Leh oe 


for Ag at 20° was between 6.0% and ©.0%, and at g2) bet weer 
0.06 and 0.11, whereas that for [r was Zer°. Jr tne bass 
of the thermodynamics of irreversitle preces"es tne consult 
tion gradient of Br dissolved in solid Ac?Pr and, a “ 
gradient of the holes was calculated and the transfer 
number of the holes was found to be zero fer the sec 
interval of from 100 to 434°. The authors thank AcR- 
A. N. Frumkin for the evaluation of their work, = 
figure and 8 references, 1 of which is Soviet: 


ASSOCIATION: Institut elektrokhimii Tral'skogo filiala ikaden:: nauk SoCR 


Institute of Electrochemistry of the Ural Branch 2F Fe 7 
Academy of Sciences, TSSR} 
a 
PRESENTED: July 16, 1959+ by A. yu. Frumkin, Academician 1a 


SUBMITTED: July 15; 1959 
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§/631/60/ 066/001 /Gu4, o*4 
g140, 5110 
AUTHORS: Smirnovy we Vey Palguyev, o. F. 
TITLE: venavior of unodes of an intimate mixture of titanium dioxide 
and carto:. c:urin, electrolysis of salt melts 
SOURC : Elektrokhimiya rasplavlennykh solevykh i tverdykh elektrolitov, 
no. 1, 1906, 29-33 
TEXT: Experiments witn Tid, - ~ electrodes: were conducted to examine 


their suit:bility for determining tie solubility of fic, i: enloride- and / 
Le 


fluoride-chloride melts. Electrolysis was performed in a closed 


- pie ss P 7 
element at 10 ae 1 afjem. the anolyte was separated by diavnragm lron 
the catholyte. klectrolysis of tne pure equimolar NaCl - KCl melt was 
conducted at 700°C, that of the fluoride-cnloride melt at 750°C (20; by 
weight of NaF). 2-3 ar after immersing the electrodes in the electrolyte, 
the potential of tne Tid, - 2 electrode attained a constant value. at 
Card 1/4 
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Let f6G, SoG (951 556,974 
Behavior of anodes of an intimete ..- BHtdu; B11 


3 , - - xe 2 . 
low current density (1°10 4 1°10 3 ajem ), the potential changes 1i.‘::. 
but it rises quickly at nigner current densities. The redox potential of 


A+ imi 3+ : t > : Bart. ote : . 


Ti in tne enleriie telt ir -..5 v. Henee, it is concluded ts: + 
a og 


ti? passes inte th SSeS Ae ES hak ene? Ste. ane GOhitel: 
reaction take: ;lace. Tle, - Pee heoe TEny + 20, im = melt). Tne Ti ion: 
enter tne melt, like tie low Ti oxides. anodic dissoiution depends or. ~ 2 
diffusion fron th. elestro.vte to tre T10,, - C electrode. The anode 

< 
current “englty Cal tag te Leopeied a urn the discnarged chlorine ions 
react With tue Tilu, - J oui outrede To ee TIGL particles fall to 
j om of Bisetpede. Rtas m3 effective cross section of the oxide 
layer was ROBE CALS oe te, Pea R  Foynse, ane wign pOlariz.t291 
observed ©. tt TO 7 Cee oreortpation on the surface of oxide 


particles in contnet wit. the melt. and in tne concentration of Ti ions 
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aay 


on the anode layer of tne eiectroiyte.  -2€ Tid. - < electrode Was “Se> 


2 : 
for dissolving Tici, in the galt melt under conditions wnere only Ti 
8 y 


aa 


3 —_ , 2 i 
passes into the melt: anode potenti -u.4d Vy J4€u Ud a/er . only ov- 


is formed at tni.- cur:ent density. a.. tne “) is consumed for cnlorina- 
tion of the Tiv, - © electrode. fter gaturatior of the melt, the ratio J 
e _ 


frica |, joo. | attained ts. voiue t ?. slectroysis was c snducved at 

vet - ued asem. until toe formation or Tick, vapors. Electrolyte sump.sr~ 

were taken und examined for their Ti content. The solubility of Picl, at 
One %: . : rs ‘ 

JuQ Uo in the equimolar melt ot BNacl and KC] was found to be 5.55/ by 

weight of Ticl,. the partial pressure Was 470 mm Hg. The solubi' ity of 

rae 

Ticl, ijgecan: the srecence Of Na with rising, fluorine ion concent. iia 

in the melt. With ‘vu, NaF content, tue solubility of TiCl, was 7, dy 

weicat. Weasurements BY o vy. ral'tguyev and A. D. Neuymin were 

mentioned. ‘There are 1 figure, 1 tutle, and 15 references: 1s Soviet and 
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KARPACHEV, S.V.; PAL'GUYEV, 3.F 
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Electromotive forces of electrochemical ceils wits solid 


electrolytes. Trudy Inst.elektrokhim.UFAN SSSR no.1:79-85 
"60. (MIRA 15:2) 
{(Electromotive rorce) 
(Electrolytes) 
7 


APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0012388 


"APPROVED FOR RELEASE: Tuesday, August 01, 2000 CES BDRSS: joke ae bernie 


KARPACHEV, S.V.; PAL'GUYEV, 8. FE 


—_— 
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PILI 
$/981/61/000/017 Ol cue 
B162/B138 
ZY, 2/30 (apr, be'9&r) ee 
AUTHORS | Karpacnev, S. V , Pai'guyev, S$ e 
TITLE Electromotive forces of electrochemical circuits Witn S3..9 


electrolytes II] Coexistence of n-type and p-type 
conductivity in the electrolyte 


PERIODICAL Referativnyy zhurnal. Khimiya, no. 17. 1961, 67, abstrazt 
176495 (Tr In-ta elektrokhimii Ural'skiy fii AN SSSR, 
no 1, 1960, 31-96) 


TEXT An exoress:on vs derived tor tne emf of a galvanic celi 

By Ae, x, fk c,A (A+ metal of valency 2,, X -metalloid of vaiency 2.. 
H é 

n 


C .-carbon electrode, at Xz - salt or oxide) taking account of ictnic, 


n-type, and p-type conductivity. It is shown that if n-type and p-tyve 
conductivity are due to dissolution of the metal or the metalloid in <ne 
solid electrolyte the emf of the circuits under consideration may, urdier 
certain conditions,be approximately the same as its thermodynamiz value 
[Abstracter's note Complete translation. } a 
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ZY, 2130 (142,060, 9 #2) ere 
AUTHORS Karpacnev, S. V., Pal'guyev, S. F. 
TITLE Electromotive forces of circuits with solid e.ectrsiytes 


possessing electron besides ion conductivity 


PERIODICAL Referativnyy zhurnal. Khimiya, no. 17, 1961, 457-68, aostract 
178496 (Tr. In-ta elektrokhimii. Ural'skiy f1.. AN SSSR. 
no. 1, 1960, 97-100) 


TEXT: The effect of n-type conductivity on emf is considered for the 
electrochemical circuit Br,C/AgBr(solid)/Ag as an example. It 1S Shown 
that E =E,(1-t), where E is the total emf, B, the emf without n-type 


conductivity, and t the number of electron transitions into the electroijne, 
The efficiency of this kind of cell is described by the ratio 


((1-4)/ (1-448?) 100, if the efficiency of a cell without n-type 

conductivity is taken as 100 % When current 1s obtained from the element 

the Br distribution along the electrolyte changes, and the #fficiency 
increases. [Abstracter's note Complete translation | D. 
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PAL'GUYEV, S.F.; KARPACHEV, S.V.; YUSHINA, L.D. 


Problem of measuring the decomposition voltage of solid 
electrolyte solutions. Trudy Inst.elektrokhim.UFAN SSSR 
no.1:105-110 '60. (MIRA 15:2) 
(Solutions, Solid) 
(Electromotive force) 
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9u.7) 00 B110/B1v2 
AUTHORS: Pal'guyev» S. F.,» Neuymin, A. D. 
a - + 
TITLE: Study of the type of conductivity of solid oxides by tne emf 
method 
SOURCE: Elektrokhimiya rasplaviennykh polevykh i tverdykn eleytrontoy, 
no. Vy 1960, 111 - 118 


TEXT: The present paper deals with a new method for examining the 

conductivity of solid oxides and for determining the type of conductivity 

of solid oxides and oxide systems. Me', Me eects electrolyte|Me''» 

Me''(0) and (Pt)» Op) solid electrolytel Qa» (pt) cells (designed 88 I and 
2 


II) can be used to estimate the mean transference numbers of electrons and 
holes, to and to from: E = (1 - (t, + te _ Phe emf of these cells 
re) 


are determined from the oxygen pressure at the electrodes. 
E = (nT /4F)1n(P./P4) is valid, where P, and P, are the oxygen pressures 


° 
at the left and right sides of the cell. Since the solid electrolyte 
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§/631/60/909/001/ 517 
Study of the type of conductivity... B119/31u2 
in II is in contact with oxygen, a comparison between fhe ranalts 
II gives the dependence of the n-type and p-type conductivities v. . BA 
electrolyte on the rertial oxyren oressure in the gaseous phase. ae : 
calcined at 1200°C were proun with toluene or alcohol, ther presans 
s at . dpe daceess Hegre’ 
to tablets (? - mm trick. 20 mm ain donne ter at-.th00 kefom oars 
; hooey qa oy tte 
sintered at 1559 C. The authors use! a ANTB.1 fpery-1 valtmeter — 
(accuracy t 0.5 mv) with anM-S9YA 4. 91/K palvinoneter az Tork tee. 
instrument The resisturce Purnice ase 2 59T beatin Was erul’ 
amB-91 (EFPV-01, thernostst Tre 4: can of tre Ite hotrepe - 


: ios wa ft 
was on tne clectrolyte, itg emt war mesmired "als. | ob 
(accuracy: 0.07 - 0.02 mvi. Fer ! tre autroars ised fo meta. 
ae : ~ # . Som, .¢ yt te t 
(2:1) fieft electrode}, Cu rats: afd 729 od, 'right €2 73 


Coane res it) : eis 
calculated tne thermodynesie emf vaives crom ret, |, F ie 


and Cu,0/.,), ¢ 9° 


elect rote 
wag made an an 


electrolytes, tne authors 
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MAO = Cad, PPO - ¥eO, Seo, - "rd, £0, - ZrO, - CaO with ionic 


ie 4 7 i 
eandicten “he met oce camiueteyity was low for egolid solutions of [r> 
containing  - 40 mole*® nd ant? anen cont sining AS mole% ThO,, + 15 mole 


CaQ. The emf measurements were well reproducible. The emf remaine* 
constant for seversl hours, und soon decreased with time and temperst.. 
~nen the difference petaeen emf and its thermodynamical value was pret 
™re change in emf can be due to (1) diffusion of oxides into the 
eieetrides, (’\ absence -f a comslete equilibrium at the boundary between 
-lectrode and elestroalyte in the cage of n-tyne conductivity. 85 mole% 
raya tt mie) Vp tee car wimaet nerfect n-type conductor, since ced, 


at hign temperatures and tos ox-ecen rressure is easily reduced to Cr.°,. Y 
\ 


tn J}, the gug chambers of the electrodes sere senarated to allow rene 
aitn guers of different cartint sreppures, The electrolyte tantet: 
eround oon tie qunets tate ftivided the #leetrode space. Fine-disserse 

t annealed at pears pas oaped aso oras cleetrode. A comparison of the 
results of measurement of * and TT snowed that Ay moles “r0, + 15 mole’ 


d 
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c, é 4 eS on Ss < . ‘J ye : 
uy wees sure Tanic eontuetor, The conductivity was independent of the 


eS eet a eS Bo ce MY at EP ee ogee ce 
: fie Mie so ae" CaO *as a p-tyne conductor. 


im » of the n-tyne cleetrsaler, x 


foo presumably clue te 
“MEER OE oe Smaepahes. pie oa Hears : 
\ nh. ceeerature cond an ineren 


Nou-tyne conduct pore 6 j 
{ ae eondy ivityvory a. MResition at nop temmeratures 


noo ardyetyywr tee eG ls Bie yee 
eee an? 1} 9 sressure is caused ry 


fabies, and & references: 
Tre Ene ligh-lanpuare oublicatian 
“er 0) Electrochem. Soc., 194 
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24.7700 


AUTHORS: Volchenkovls 76 Ses Pal'ruyevs Si Fs 
ity of solid oxide systems. 


Electrical coniuctiv 
jyotivity and transfer 


TITLE: 
system 2r0., - cad. Electrical cond. 
number 
SOURCE Elektroknimiy4 rasplaviennykh solevykh i tverdykh elektrolitovs 


ao, ty. 1900s. 112°* 126 


emperature dependences rc) 
0 and 4000 C, the transfer 


f the conductivities 


of 100% ZrO, - 400% t 

numbers, the structural properties of sintered gamples, and their ceramic 

properties. pure 2r0, ana CaO or caco, were keot at 1200 © for 2 hrs. x 
ase with > 40% 


he authors used CaO, for th 
sea CaCO,- Tne mixture (200 mesh grain size) was pre 
4 cm tablets at ~4000 elem and sintered for 4 hr at 


1.0°17.0°0,2 - QO. 
i ge during sintering» properties: ana color 
y made X-ray structural analysis of the 


ssed to 


vy. Buro 


were determined. G. 
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Electrical conductivity of solid... B110/B1U2 


specimens with Cuky radiation. At 1500°C, solid solutions and fluorite- 


type crystal lattices formed with 10 mole% CaO. The primary solid solution 

(10.0 - 40.0 mole% Ca0) yields good ceramics of high density, hardness, 

and stability in air. Free CaO contained in samples with 80.0 - 90.0 mole% 

CaO reacted with atmospheric humidity. The porosity and sample volume of 
zirconate formed according to Zr0, + CaO —>CaZrO, increases while its ae 


3 
linear shrinkage decreases. The temperature dependences of conductivities 
measured with a-c bridges followed the equation » = A exp (- B/2kT) where 
x is the conductivity, A andAE are constants. At 750 - 800 C, the curve 
showed a break (except for the range where solid solutions are formed). 
X-ray patterns of samples with >50 mole% CaO showed CaO lines. * was 
increased by the formation of Ca(OH), and cad, and decreased by their 


decomposition (700 - g00°C). The rapid increase of » with the CaO content 
in the range of formation of solid solutions is probably due to an increase 
in oxygen vacancies in the lattice. With increased CaO content, the defects 
are no longer distributed statistically but systematically. The mobility 
of oxygen ions is thus reduced. With 15 mole% CaO, the conductivity 
maximum was observed at the minimum conductivity activation energy AE. The 
Card 2/4 


z ¥ 


APPROVED FOR RELEASE: Tuesday, August 01,2000 CIA-RDP86-00513R0012388 


"APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP8& ~00513R001238: 


oe ta te 


16 
5/631/60/00/001/o13/0r4 
Electrical conductivity of solid... B110/B102 

this case, the transfer of ions is expected to decrease with the time of 
electrolysis. This fact and the voltage drop in the cell after the 
beginning of eleutrolysis supported the foregoing assumption. No changes 
were observed with the anolyte. Since t. + te = 1 and th» 0, t.~ 1. The 


solid sglutions of ZrO, and CaO, which are almost perfect anion conductors 
at 1000 °C, can be used‘ag electrolytes for heating elements at high 
temperatures. There are 3 figures, 2 tables, and 12 references: 7 Soviet 
and 5 non-Soviet. The two references to English-language publications 
read as follows: K. Kuikkola, C, Wagner, J. Electrochem Soc., 104, 379, 
19573 P. Duwez, FP. Odell, F. H. Brown. J. Amer. Cer. Soc., 35, 107, 1952. 


Table 2. Transfer numbers in the system 2r0,, - Cad at 1000°c, 
Legend: (1) composition, (2) total. 


c ‘« 
@ ocren Q ‘<ynuepnoe) 


0,9ZrO,-0,1CaO | 0,00!1—0,.1109 


0,8ZrO, -0,2CaO 0,001—0,01 , 
0:62Zr0, -0,4Ca0 0,001—0,004 08-0, Table 2 
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24.1700 B110/B102 
AUTHOKS ; Volchenkova, Z. S., Pal'guyev, S- F. 
TITLE: Electrical conductivity of solid oxides. III. The system 
Tho, - Cad 
2 
SOURCE: Elektrokhimiya rasplavlennykh solevykh i tverdykh elektro] itov, 


no. 1, 1960, 127 - 130 


TEXT: The present paper deals with the temperature dependence of electrical 
conductivity of the system Tho, - CaQ. Pure ThO, and CaO were ground in 


an agate mortar and pressed to 1.0°1.0-0.2-0,4cem tablets at — 4000 veten ee 

The tablets were sintered at 1550 = 20°C for 1 hr. The linear shrinkage, 
ceramic properties, and color were determined. The measuring method was 
described by the authors (Ref. 1: Trudy In-ta khimii UFAN SSSR, vyp. 2s 

183, 1958). Pt electrodes were fixed to the polished tablet faces at 

£1100°C. Measurements were made at every 10° between 500 and 1100 C. ; 
The structure was studied by X-ray analysis. The conductivity increases y 
with temperature according to x = A exp (-aE/2kT). In the coordinates v 


log x = f(1/T), the temperature is linearly dependent on the electrical 
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conductivity with a break at 700 - g00°C. Small additions of CaO to Tho, 


cause a sharp ingrease in conductivity (5% CaO incregses it by more than X 
410 times at 1100 C and by more than 100 times at 500 C). Like in the 
system Zr0, - CaO, this increase is due to the increasing number of oxygen 


vacancies in the lattice of the solid solution. The slight decrease :5 
conductivity caused by < 40 mole% CaO is attributed to the vacancy 
interaction which hinder the migration of oxygen ions. Owing to the low 
sintering temperature (1550 - 20 ) solid solutions of the Tho, - CaO system 


could not be detected, not even by X-ray structural analysis. In general, 
the sintering temper.tire should ve 2/3 (~ 2000 C) that of the melting 
temperature of Tho, (3300 C). Tnus, the solution probably exists in the 


form of microscopical grains not detectable by X-ray structural analysis. 
The variation in activation energy with varying temperature alea oiaorts 
this assumption. At 500 - 750 C, a strong electrical resistance occus 
between the microscopical grains of the solid solution, presumably 
intensified by the effect of free oxides. At 0 - 35 mole% Ca0, DE, >AE,. 


Above 750 - g00°C, jonic cantictivity increases rapijly. In the range of 
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AUTHORS: Karpecney, 5. ¥., Paertgape., 5 oie 
TITLE: On the Operation of a Voltaic ee a Sclid 


Electrolyte Having a Mixed Conductivity 


PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 133, Ne. v, 
pp. 396 - 396 


TEXT: The authors investigated the effect upon the power of a voltaic 
cell of the electron conductivity a solid electrolyte existing alony 
with the ionic conductivity. The calculations were made from a sample 
cell with silver bromide as a solid electrolyte: Ag | AgBr | Br,,C. The 
gaseous tromine should dissolve in AgBr and thus produce an electro: 
conductivity of the p-type. On the condition that the bromine diffuses 
us far as the silver electrode and its concentration in the electrolyte 
is determined by the diffusion process only, the equations for t:c¢ em, 
*he electron and hcle transier, the resistance cf the electroiyie, and 
for the efficiency W_ without electron conductivity and for W with 
electron conductivity were derived (11). Equation (11) shows tnat in 
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the case of an electron tonductivity the power of tne voltaiv ce.. 22 
increased to more than double the amount. However, tne authors put: 
out that the current affects the bromine ccncentration in the eiestre- 
lyte and that the results obtained appiy Onky quantitatively tr tne 
ease of weak amperages or of a rapid diffusion ef the tromine in tie 
electrolyte. There are 3 references; 1 Soviet, i American, and 

i German. 


ASSOCIATION: Institut elektrukhimii Urai'skogo filiala Akademi: 
nauk SSSR (Institute of Electrochemistry of the Yrei 
Branch of the Academy cif Sciences, USSR 


PRESENTED: March |", 1960, by A. N. Frumkin, Academician 


SUBMITTED: March 7, 1900 
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gyro 4, 3B. 189 2004/2064 
AUTHORS: Pal guyev 5: r.. Karpsches: oc. ¥., MNeuymin, Ao. 

and Volchenkeva, Z. S- 

\ 

TITLE: Transition Fron Electron t9 Ton Conductive: ty a9 4 Func$ior 

of the Composition :f Sciid Solutions cf Oxides 
PERIODICAL: Doklady Akademii nauk S3SR. 1960, Yule T74, NO 

pp. 1136-1147 
TEXT: The authors wanted to study the influence of calcium oxide upen a 
the electrical conductivit f sclid solutions of cerium and Zirconium i. 


oxidés. Since whe Solid Soluticn 0.75Ce0,°0. 252r0, has the highest °.n- 


ductivity (Ref. 1}, it was used as initial substance CaO was added ir. 
varying wae nant addition of CaO cf up tec 40 miie%® resuited in the 
formation of solid solutions. The preparation cf the sumpies wag #irendy 


described in Ref. 1. The relative electron and ion conductivities were 
determined by the solid electrolyte emf method at temperature ranging 
from 500 to 1000 °C, and herefrom the activation energy ¥as computed. 

It was found that .on conductivity increases with «an iarance ln tempera: 
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Transition From Electron tc Isnm Conductivity $/020/66/*24,'075/ 32S, 12? 
as a Functicn of the Composition of Solid BOG4/BOE4 
Solutions of Oxides 
ture, reaching a maximum at “°i'o Only electron conductivity as found 
in the system CeO. - 210.5 the additicn <f CaO diminishes the tsta. t76 

©. 
ductivity with a minimum at apprceximateiy 4 mcle% CaO; the maximum is | 
reached at 40 mole% Ca0,whm the conductivity is nearly 100% ionic ard 
approximately equal to the electron conductivity of the fed, ZrO, .yfter. 


The experiments were carried cut with two electrolytic chains. 
a) (EtjO, | sclid electrolyte | 0,(Pt). The cell cf this chain 1s schena‘:- 
: J Ps 


cally shown in Fig. *. The sampfe placed in a quartz tube between fiat.- 
num electrodes was at both endg3 in contact with oxygen of different 
pressures (Fr, = 1.0, Bo = 6.2 atm). b) Met, Me (0) ] solid electrolyte] 


| me" (0), Me". This cell operated in vacuum without addition cf gaseous 

oxygen. The partial pressure of 0 was determined from the disscciation 

pressure cf the oxides (mixtures cf Fe and FeC Cu and Cu.0) and ranged 
& 


-7 25 - 
from ‘0 se 4G °° atm. The electron and icn conductivities were determin. 
ed from E = \? ee . LE, Eis the measured emt; t.. t the averaye 
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transference numbers sf electrons and he tes, recpe tively, Bote 


dynamic value of the emf: Bo = (RT/4F) Intpo/p,)- Tatie 1 jigts the ex 


: i ( 
perimental data. Pig. 2 shows conductivity and AE at 1000°C as a function 
cf the CaO content. With rising CaO content in the system 
Ce0., - 2r0, - CaO, the authors fcund a steady transiticn from electra: 


to icn conductivity. This effect was net observed in the systems 
Ce0., - CaO ard 2r0,, - CaO. The authors give the following explanation: 


4+ 
As a result of partial reduction f Ce te Ceo, Firat an anternce ele 


tron conjuctivity occurs in the system 7e0, - ZrO, Increasing aiaiti : 
c dl 


of CaO inhibits this reducticn mere and more. ani the ion eondast iva 
caused by oxygen ions takes the place of electron conductivity A&A je. rease 
of conductivity 1n samples containing cver 40 mole% CaO 18 attributed tu 
the accumulation of fres CaO not converted inte a solid solution. There 
are 1 figure. 2 tables. and 9 references: % Scviet 4% US and 
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~~ i a 0 SEL CE , 
% 1003/1203 
AUTHORS Pal’guyev, S F , and Volchenkova, Z S 
TITLE Electric conductivity of solid oxides IV The CeO, Be. CeO, MgO Cetd, Cau 
CeO,-SrO, and CeO,- BaO systems 
SOURCE Akademiya nauk SSSR Uralskty filal Institut elektrokhimn Trudy no 2 (904 
Elektrokhimiya rasplavlennykh soievykh 1 tverdykh elektrolitov 157 17? 
TEXT The electric conductivity of pure solid oxides and of their solid solutions has not been of thes 
substances sufficiently studied, despite the wide industrial application The plot of log 1/7 is a stright tine 
with inflections at characteristic temperatures for every system Measurements of the electric conductivity 
of BeO, MgO, CaO, and SrO, between 500 and 1300°C, shows that at elevated temperatures the conductivity 
rises with temperature according to the relation y = A exp (sE/2k7) The activation energy of the urrent 
carriers decreases steadilly with increase in the sonic radius of the cation, 1e. with decrease of the lattice 
energy of the oxide. The electric conductivity of the CeO,-BeO. CeO,-Mg0O, CeO, SrO. and CeO, BaQ 
systems, measured over a wide range of temperature (300-1000°C) and chemical composition as lide depen 
dent on the value of the ionic radius of the bivalent metal This ts probably due to the different nature of the 
current carrters in these two cases The variation of linear shrinkage of the samples on sintering as well a. the 
variation of the electric conductivity of samples with different chemical COMPositions are Prohahty +: tared 
to their crystal structure There are !2 figures. and 6 tables 
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24,°7'700 1003/1203 
AUTHORS Volchenkova, Z S , and Pal’guyev, S F 


TITLE Electric conductivity of solid oxides V The ZrO,-BeO. ZrO,-CaO. ZrO,-MgO 
ZrO,-SrO, and ZrO,-BaO systems 


SOURCE Akademiya nauk SSSR Ural'skiy filial Institut elektrokhimn Trudy, no 2,196! EFliektro 
khimiya rasplaviennykh solevykh 1 tverdykh elektrolitov 173-183 


TEXT The electric conductivity of the above systems was investigated for a wide range of temperature and 
chemical composition. The conductivity is considerably higher for systems forming solid solutions 


(ZrO,-MgO and ZrO,-Ca). The temperature dependence of the electric conductivity is given by the equa- 
tion. y = Ae — AE/kT The plot of log x 1s 1/7 1s a straight line with one or more inflections The Iinear 
shrinkage of samples on sintering was measured, and their applicability as ceramics was investigated The 
formation of chemical compounds (calcium, strontium, and barium monozirconates) results in a minimum 
linear shrinkage and electric conductivity On the basis of these two criteria a chemical compound with the 
formula 2SrO.ZrO, is believed to be formed in a mixture containing 65 mole % SrO and 35 mole °, ZrO, 
There are 10 figures and 4 tables 
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$/137/62/000/006/6.5/095 
A006/A101 


AUTHORS: Pal'guyev, S. F., Yushina, L. D., Ovchinnikov, Yu. M. 
investigating oxide sintering by the electric-conductivity metnod 


PERIODICAL: Referativnyy zhurnal, Metallurgiya, neo. 8, 1962, 45, abstract SUSY 
("Pr. In-ta elektroxnimii. Ural'skiy fil. AN SSSR", 1901, ne. 2, 
193 - 197) 


TEXT: The authors studied sintering of CeQ2 with admixtures of 3eO (5 moi.%)} 
MgO (10 mol. %), Cad (145 mol. %) and SrO (9 mol. %). Changes in the eiectric 
resistivity were determined as functions of the composition, time of iwiding, and 
sintering temperature. "Electric resistivity versus sintering time” curves were 
plotted. The electric resistivity of the specimens (solid solutions) increases 

in the sintering process. The end of sintering was fixed when constant eiectric 
resistivity was established. Specimens of 20 mm in diameter, 12 - i5 mm hiisn, 

were pressed from a thoroughly crushed oxide mixture (roasted at 1,200°C) ax 

1,000 kg/cm“ pressure. To measure electric resistivity Pt-wlres were presseu .i.v- 
the specimens; their ends were connected with an a-c bridge. Sintering was con- 
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ducted in a Silit furnace at 1,200, 1,350, 1,450 and 1,550°C for 1 - 15 hours. 
Linear shrinkage values of the specimens are in agreement with changes in the 
electric resistivity. It was established that at 1,200 - 1, 350°C CeOo + Gre mi x- 
tures are most rapidly sintered, and Ce0o + BeO mixtures at 1,450 - 1,550%. The 
relative sintering rate of mixtures with additions of CaO and MgO is approx. mavesy 
the same ac all temperatures investigated. It is shown that the measurement of 
electric resistivity can be used as a sensitive method for investigatiig sinter 
of oxide ceramic specimens. Hypotheses to explain the mechanism of tie (Lik @ 
process are given. 


I. Broknin 


{Abstracter's note: Complete translation] 
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AUTHORS Filyayev. A T Pal guyev,S F. and Karpachev S V 


TITLE Investigation of electrode polarization in solid electrolytes 


SOURCE Akademrya nauk SSSR_ Ural skty fulhal Institut elektrokhimn Trudy no 2. 196) 
Elektrokhimiya rasplaviennykh solevykh t tverdykh elektrolitov 199-209 


TEXT There are indications in the literature that the conductivity at elevated temperatures tp a solid 
electrolyte consisting of 15 mole °, CaO and 85 mole % of ZrO; 1s almost entirely sonic and supposedly duc 
to the movement of oxygen ions The polarization of the CO + CO, (Pt) solid electrolyte 0:15 CaQ 0 88210, 


O,(PU) cell was measured by a device containing a potentiometer or an oscilloscope The oxygen electrode 
was used as the reference electrode because it is not readily polarized The relationship between the anodi 
polarization of the CO-CO, electrode and the polarizing current density 1s expressed by the equation 
p=q+ 6 log: where 6 = 22) RT/F for both anodic and cathodic polarization Oscillographi measure 
ments show that, after the current 1s cut off. the polarization decreases so slowly that it can be corrects 
measured by means of an oscillograph This is probable due to changes in concentrations caused by i 
hibston of diffusion ot of chemical processes There ure 9 figures and 4 tables 
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AUTHORS: Yushina, L. D., Pai:guyev, S. F., ana Karpachey, S. V. 
ae a 
TITLE: Study of eleotrochemica: zelis with stlid eiectrolytese 
I. Temperature dependence of the e1ectromotive force of 
the cell Ag | AgBr(s) | Bray Cc 


PERIODICAL: Zhurnal fizicheskoy khimii, v. 45° no. e 196. 4342 - 349 


TEXT; In the course of the work under consideration the authors measured 
the emf of the cell mer.tioned in the title in the range from room tempe- 


rature to 421°C. The beat results were obtained with a U-shaped glass 
tube, into whose one bend, which served age the ceil proper, gaseous bro- 
mine was introduced and drawn off on the electrolyte surface. The con- 
tact with the bromine electrode in the tube was prought about by a solde- 
red platinum wire. The bromine electrodes used wae a rcdiet of spectrally 
pure carbon and the electrolyte a cylinder pressed from AgBr. The emf of 
the cell was measured with a high-resistancse poten*icmeter of the type 
NnTA-1 (PPTV-1), equipped with anM.9:/A (M-9°/A) ga.vanometer as a zero 
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instrument, The measuring accuracy was + C, m= 4¢ temperatures over 

° fa 
110°C, and about + i. Ov at lower temperatures. Measurement results at 
aifferent temperatures are illustrated in Fig. ‘= In the temperature 


_0 ar ‘ 
range from 110 to 421 6 the points estabiished experimenta:ly were upon 
a straight line, wnose equation was derived empiricaily with the aid of 


Pave f 
the least squares mx thod: Gia Peet S Ie = Che G *T1 + 0.00°7 ¥ (*)3 


at temperatures lower {han 420°C the points estat. ..shed experimenta-ly 
were not on a straight’ line. According to Ref. ~ ‘pg, J, Saistrom, J. H. 
Hildebrand, J. Amer. Chem. Soc. 92, 4650, 1930;, the emf of the cell with 
liguid AgBr amounts to 0.8056 v at 434°C, while ‘he one according to Eq. 
(1) is 0.8033 v. By thermodynamic calculations made on the basis of da- 
ta by A. F. Kapustinskiy (Ref. 8: *Paormicheskiye korstanty neorganiches— 
kikh veshchestv" (thermal constants of inorganic sucstances) Mo - L-, 
1949) 0.9904 v was found fer the emf at 25°C, while - 0049 v was ob- 
tained from Eq. (*}. These data prove that there exists practically no 
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electron conductivity in AgBr in the temperature range from 420 to 100°C, 
To find out whether the electrical conductivity of solid AgBr was of an 
electronic nature, the authors measured the transfer numbers of the ions 
in solid AgBr in bromine (vapor pressure = 168 mm Hg) at room temperature 
and 93°C, the above described device being used for this purpose also, 

The electrolyte plates used were pressed by a special equipment between 
the carbon electrodes. The electrolysis current at 20°C was 0.5 to 1.2 ma 
and at 93°C it was 1.0 to 5.0 ma. The dissolution of bromine in solid 
AgBr causes an electron conductivity to appear. The electron conductivity 
arising in solid AgBr in connection with the bromine dissolution is caused 
by the motion of positively charged holes in the electric field. Ag- and 
Br ions and positively charged holes were found in solid AgBr. The mean 
value of the hole-transfer number is calculated from equation 


Ag 
t,- oa ty a )/ (HAE ay (11) (where pM, denotes the potential 
Br 
Br 
chemical potential of atomic bromine, dissolved in the crystal around 


atomic bromine in bromine vapors around the Breelectrode, ren and U 
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Ag- and Br-electrode, respectively; ty is proportional to the concentra- 
tion of atomic bromine dissolved in AgBr: ty = kc... The relation 

tio {e( or = o88)} / [in( ob /on8)] » The relation tott/in( op"/o5e) (12) 

is derived, where te is the hole-transfer number in AgBr saturated with 
bromine at a bromine vapor pressure of 170 mm Hg, and oBt is the concen- 
tration of dissolved bromine in the immediate neighborhood of the Br elec- 
trodes cbr) 088. It may be stated in this connection that if the solid 


salt saturated with a metalloid practically exhibits only an electron con~ 
ductivity, this will not become manifest at very low concentrations of 
dissolved solid metalloid salt near the metal electrode when measuring the 
emf; the same holds for dissolution in a solid metal salt. 

There are 1 figure and 10 references: 2 Soviet-bloc and 8 non-Soviet- 
bloc. A reference to English language publications reads as follows: 

D. L. Hildebrand, W. R. Kramer, R. A. Mac Donald, D. R. Still, J. Amer. 
Chem. Soc., 80, 4129, 1958. 

ASSOCIATION: Institut elektrokhimii, Sverdlovsk 

Cara 4/5 (Institute of Electrochemistry, Sverdlovsk) 
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m mentioned in the tiile is said to te con 
unexplored. he authors examined platinum - 


pieteis 

gas electrodes which wers 
applied to a id soluticn cf 85 molej of Zr0> + 15 mole% of Cac. 7 
production cf ctroiytes has already teen deacribed (Tr. I 
elektrokhimii l'sk. fil. AN SSSR, no. 1, 111 (196C‘). Te 
the electrol;te a suspension cf Pt powder in benzene soluticn 
was applied as an electrode, and the tinding agent was removed 
treatment. The electrochemical chain examined first was: 

Pt, C, | 85 mole% of Zr0, + 15 mole% of Cad | O59 Pt (I). Bots. 
electrodes were placed in air; direct current passed through 
Tne potential: difference between the eluectrcdes was measured 
amperage. The cell was located in an ciectric furnace, 
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of the CO electrode, b «= 2-3RT/oPa 18 writter. For &, b, a the following 
values are given: 
900°C 1000°¢ 110¢°%¢ 


0.258 0.250 0.260 
0.45 0.51 0.52 
1.068 0.953 0.866 


At low amperages, the measurement values deviated considerably from 


linearity. This Was ascribed to the polarization countercurrent. The 
following equations are written: 


Pox exp(m F/RT ) (3), 4 = K exp(-9F/RT) (2°, ene a (So 
f 


At high overvoltage, fi, at low Overvoitage Eq. (5) is valid. 4 ig the 
Current measured. By using Eq. (4),1 was calculated for the measuring 
points deviating from linearity at low Overvoltage, and, by taking ? into 
account, complete linearity could be achieved also for these measuring 
points. At the co electrode, a considerable overvoltage (m = 0.6 v) 
Occurred. Thus, the electrodic reaction is inhibited in spite of the high 
temperature. Further studies are necessary to explain this effect. There 
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nauctivity of BeO, p 


the conduction mechanism in the above oxides. The em 

temperature range of 900 - 1300°C. The electrical co 

MgO, Cad, ana SrO was measured in gaseous media with partial oxygen 

pressures ranging from pure oxygen to a mixture of 66% by volume of CO 
02 { 2! 
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i(p,) 1 (Po)! 

RT 
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TITLE: Use of the electrical conductivity method to the stady of 
the nature of interaction among the components of oxide 
mixtures 
PrnrlOVICAL: Zhurnal necreanicneskoy xhimii, V> 7, nc. 4, Wbes an eel | 


TExTs Using own earlier findings (zn. fiz. khimii, 3A» 452 (1960 )3 eT 
In-ta elektrokhimii Ural 'skogo filiala AN SSSR, VYP- 4, 119 61966) ipic. 
vyp- 23 pokl. AN SSSA 134) 4138 (1960)) the authors state that tne cen- 
ductivity method can be used to detect the formation of chemical com-~ 

pounds - Thus, for CaZrO5» SrZrO3s BaZrOs» Ssrce0,» and BaCeO,» low minima es 


were found on the conductivity isotherms and on the curves of linear 
shrinkage on gintering- It is suggest that the compound 2sr0-Zr0, exis~s 


in the system gr0,-Sr0, 88 8 Linear expansion of about 11% occurs on 
sintering: Thermal and X-ray phase analyses of 2Sr0°Zr0, samples would be 


useful. In many oxide aystems the dioxides form cubic solid solutions ot 
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the second kind with imperfect crystal lattice (vacancies in tne uhies 
sublattice). The number of vacancies grows “ith dioxice concentration. 
Conductivity grows with the number of vacancies until] they react with Ye 
another. The conductivity peaks of ZrO, -Me0} zr0,-6a0i Ced0,-biati 


Ge0,-Ca0; Ce0,-Sr03 Ce0,-270,-Ca0 with 15 - 29 moles» MeO are de;pensent on 
this. In the zr0,,-Mg0 pysten besides the cubic, 8 monoclinic sole solution 
{0.4 moles... Ng0 ) Gas found by electrical conductivity. Jn ZrG,-bavs & ee 
solid solution of monoclinic ZrO, was found #ith low Cad concentrativils 

In Zr0,-Ge05: the electrical conductivity minimum is determined ey AS 
semiconductor properties of the oxides in the solic solution. in 
Ce0,-2T0,-Ca0, with 8 molesp Cad, the minimum is related to the transac 


tion from electron to jonic conductivity: The capacity for cher.icai 
interactions reduction, and the type of phase are revealed as extreme 
values on the electrical conductivity - composition {sotherms - Theil 
interpretation, together with that of sintering shrinkage, can be apea tc 
reveal the very faintest physical properties of the oxides examined. 
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thal. The Chesical S3ehavior of Zirconium, py. van Nostrand Company Inc, 
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Nakadzava, Uetsuki. J. Ceram. Assoc. Japan, 64, 139 (1956), 
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AUTHORS: Neuymin, A. D., and Pal'guyev, S. F. 


TITLe: Study of transference numbers in solid oxides 


PERIODICAL: Akademiya nauk SSSR. Doklady, v. 143, no. 6, 1962, 
1388-1391 
TEXT: In continuation of an earlier paper (Tr. Inst. elektrokhimii UP 
AN SSSR, no. 3 (1962)), an attempt is made to find out what ions cause 
electrical conductivity in the systems Ce0,-La,0,, Ce0,-Nd,0,, and 
Ce0,-Y20,- Cerium dioxide, lanthanum oxide, neodymium oxide, and 
yttrium oxide were used as initial materials, from which tablets were 
pressed and tempered at 1600°C. The contribution of electrons to 
conductivity was determined by the emf metnod. The transference number 
of the cations was calculated from the changes in weight of ‘two tatiets 
serving as an electrode, between which a third tablet was pressed. 


For the ce’? ion, the transference number was < 0.004. The experimerts 
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AUTHORS: Neuymin, A.D.; Paliguyey, S.F. 

Rice tal 
TITLE: On the electric conductivity and its character in the systems CeO-sub-2- 
BeO, CeO-sub-2-MgO, CeO-sub-2=CaO, GeO-sub-2=Sr0, and CeO-sub-2—BaO 


SOURCE: AN SSSR, Ural'skly filial. Institut elektrokhimii, Trudy*, no. 3, 1963, 141-147 


TOPIC TAGS: conductivity, electric conductivity, character of conductivity, 
oxygen-ionic conductivity, O-ionic conductivity, vacancy, defect, mixed oxide, 
oxide, oxygen-ionic vacancy, O-ionic vacancy, Ce, Be, Mg, Ca, Sr, Ba 


ABSTRACT: Issuing from the premise that the pregence of a significant number of 
O-ionic vacancies in the lattice of mixed oxides must express itself ina growth of 
O-ionic conductivity, also from the hypothesis that a comparison of the results of 
electrical-conductivity (EC) measurements and the dtudy of the character of the 
conductivity of specimens of such mixtures must provide a basis for conclusions 
relative to the defectivity of their structures, this paper reports the results of an 
experimental inve stigation in which the electromotive-force method, in combination 
with conductivity measurements, served to study the nature of the conductivity of 
oxide mixtures of a number of various compositions of the systems CeO,-BeO, 


Cord 1/2 


APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0012388 


"APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP8&6-00513R001238: 


ee Pe ee at | 


ACCESSION NR: AT3007157 


' eO,-Mg0, CeO,-CaO, CeO,-SrO, and CeO,-BaO, The e.m. f, method employed =; 
a Pt/O/specimenjair/Pt cell’ From a comparison of the experimental magnitude 
of the e.m.f. with the the rmodynamically calculated value the following pertinent 
conclusions on the character of the conductivity of the specimens were made: It is 
shown that in the systems CeO,-CaO and CeO,-SrO the specimens of the compo- ‘' 
sitions investigated (solid soiutions with a lattice - of the fluorite type) are endowed |; 
with significant O-ionic conductivity, whereas the specimens with like composition 

’ of the system CeO -BeO, CeO2-MgO, and CeO z-BaO éxhibit a substantially 
smaller ionic conductivity. A comparison of the absolute magnitudes of EC found 
with data obtained from a study of its character shows that BeO, MgO, and BaO 
undergo a measure of dissolution on CeO>. In this process, O-ionic vacancies 
form in the crystalline lattice of the mixed oxides, just as they do in the system 
CeO2-CaO and CeO 2-SrO, but in a considerable smaller measure, Orig. art. has 
2 figures and 2 tables, 
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ACCESSiOi: NR: AT4008734 8/2631/63/000/004/0067/0081 
AUTHOR: Volchenkova, 2. 8.; Pal’ guyev, 8. F. 


TITLE: Electrical conductivity in solid oxides, 7, Systems ThO?-Be0, Th0.-Mg0, 
ThO9-SrO, and Th02-BaO 


SOURCE: AN SSSR. Ural'skiy filial. Institut elektrokhimit. Trudy*, no. 4, 
1963, Elektrokhimiya rasplavlenny*kh solevy*kh 4 tverdy*kh elektrolitcv, 67-81 


TOPIC TAGS: refractory oxide, electric ceramic, mixed oxide, solid oxide, thoria, 
thorium oxides, beryllia, beryllium oxide, alkaline earth oxides, magnesia, 
strontium oxide, barium oxide, ThO sub 2-BeO, system, ThO sub 2-Sr0O system, ThO 
sub 2-Mg0 system, ThO sub 2-BaO0 system, ceramic oxide property, metal oxide 
system 


ABSTRACT: The electrical conductivity at 300-1000C was studied in varying 
quantitative combinations (from pure Tho, to pure MeO) of the above systems. 

The procedure was the same as described in the previous papers on the subject 
(Trudy* Instituta Khimii UFAN, No. 2, 1958, no. 1, 1960, no, 2, 1961, and 
Zhurnal Fizicheskoly Khimii, 1960, 34, 452). The systems ThO2-BeO and ThO2-Mg0 
give some indications of slight solubility of BeO and MgO in ThO2 and the forma- 


ae a chemical compound MgO*ThO2 may take place in the system Th02-Mg0. 
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MeO-additions up to 15 mol % enhance the conductivity by approximately one order 
in the systems Th02-SrO and ThO2-Ba0, intensify the color of samples and cause 
their contraction, which suggests the possible formation of solid solutions, It 
was shown that the formation of BaThO, produces a deep linear contraction 
minimum during the thermal agglomeration of samples and also produces a conducti- 
vity minimum. The considerable diminution of contraction and the course of the 
specific conductivity isotherms suggest the existence of the compounds BaTh,07, 
SrThO,, and Sr2ThO, in the combinations 0.25 Ba0‘0.75 wert 0.5 Sr0-0.5 ThO,, 

and 0,7 Sxr0°0.3 ThO2. Orig. art. has: 10 graphs and 4 tables. 
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ACCESSION NR: AT4008736 8/2631/63/000/004/0091/0095 
AUTHOR: Yushina, L. D.; Pal'guyev, S. F. 


TITLE: Transference numbers in the systems Ce0,-Be0, Ce02-Mg0, Ce02-Ca0, and 
Ce05-Sr0 


SOURCE: AN SSSR. Ural'skiy filial. Institut elektrokhimii. Trudy*, no. 4, 
1963. Elektrokhimiya rasplavlenny*kh solevy*kh i tverdy*kh elektrolitov, 91-95 


TOPIC TAGS: refractory oxide, electric ceramic, cerium oxides, CeO sub 2, 
beryllium oxide, alkaline earth ‘magnesium oxide, calcium oxide, strontium oxide, 

A sub 2+B sub 4+0 sub 3 compound, Sr Ce O sub 3 mixed oxides, solid solution 
electrolysis, oxide electrical conductivity, transport number, transference number 


ABSTRACT: The purpose of the work was to verify the recent surmise (Trudy* 
Instituta Elektrokhimii UPAN SSSR, no. 3, Sverdlovsk, 1962, 141) that during 
electrolysis of the above systems oxygen ions are solely mobile and solid solutions 
are formed. To achieve this, the transference numbera of the cations involved 

have been measured, The authors! modified gravimetric method was applied which é 
is described in detail in earlier papers (ib. 149 and DAN 8SSR, 1962, 143, 1388). 
The 26 teste were conducted at 1100 + 10° in an atmosphere of air. A 1.6 v current 
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was used, The CeOg molecular auteeutace in the samples varied from 50 to 98. The 
quantity of electricity passed through individual samples varied from 1,41 to 
4.266 amp.-hr. To eliminate contingencies, blank tests were made, identically 
treated minus electrolysis. It was found in all cases that the ionic component 
of conductivity for all tested combinations of Ce02?-MeO (Me stands for Be, Mg, Ca 
or Sr) is related to the mobility of oxygen ions. The data obtained confirm an 
earlier assumption of the formation of solid solutiong in the system Ce05~Be0. 
Orig. art, has: 1 formula and 4 tables. 
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AUTHOR: Neuymin, A. D.; Pal'guyev, Ss. Fe; Chebotin, Vv. N. 


TITLE: Reduction of certum dioxide In the Ce02- La203 mixture and electrical 
conductivity of the mixtures 


SOURCE: AN SSSR. Ural'skly filtal. Institut elektrokhimil. Trudy*, no. 4, 1963. 
Elektrokhimiya rasplavlenny*kh solevy*kh i tverdy*kh elektrolitov, 97-110 


TOPIC TAGS: refractory oxide, high temperature ceramic, cerium oxides, cerium 
dioxide, Ce 0 sub 2, Ce 0 sub 1.5, lanthanum oxides, La sub 2 0 sub 3, La O sub 
1.5, Ce 0 sub 2 - La sub 2 0 sub 3 system, Ce 0 sub 2 = La sub 2 0 sub 3 crystals, 
rare earth oxides 


ABSTRACT: Reducibility and electron conductivity of the system Ced -la,0, was 
studied in relation to temperature, content of La903 and the composition of the 
gaseous phase with which the crystals in question were ina state of thermodynamic 
equilibrium. A mixture of gaseous CO and C0. was used as the reducing agent. The 
study emphasized temperatures above 700C and reduction of solid solutions with 
anionic vacancies (i.e. mixtures containing up to 60 mol% La0) c) and related, 
broadly speaking, to use of cerium dioxide based ceramics at very high tempera-- 


tures. educibilit as studied by means of equipment shown see Fig. | in the 
dus vi\s; yw y qu I pm ( 9 


rend 
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